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DETAILED ACTION 

This action is responsive to the application filed on 10/24/2003. Any objections 
and rejections from the prior correspondence not restated in this communication is/are 
withdrawn. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 7/17/2006 was 
considered by the examiner. 

Drawings 

The substitute drawing of Fig. 9 filed 5/19/2006 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1. Claims 1, 2, 7-11, 16, 18, 21, and 22 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yanai et al. (US Patent 6,505,205 B1), hereinafter simply 
Yanai, in view of Tremblay et al. (US Patent 6,728,898, B2), hereinafter simply 
Tremblay. 

Regarding claims 1-2, 16 and 21-22, Yanai teaches a method of mirroring data 
stored in a source storage system, the method comprising: 

receiving at the source storage system a plurality of requests from a set of clients, the 
requests indicating modifications to be made to stored data (Fig. 1, Primary Data Storage 
System 14; column 7, lines 48-57); 

saving modified data in the source storage system based on the requests (column 7, 
lines 51-58); 

receiving the modified data at a destination storage system from the storage system, 
wherein the destination storage system is configured to receive the modified data from the 
source storage system and not from any client of the set of clients (column 8, lines 51-67; 
column 9, lines 26-36). 

Yanai does not teach a mirroring at least a portion of the modified data in the 
destination storage system without requiring said portion of the modified data to be sent 
from the source storage system to the destination storage system during the 
synchronization phase. Tremblay teaches the limitation, mirroring at least a portion of 
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the modified data in the destination storage system without requiring said portion of the 
modified data to be sent from the source storage system to the destination storage 
system during the synchronization phase (column 1, lines 59-67; Tremblay discloses 
the write requests received at the second storage processed prior to commit- 
synchronization with first storage device which could results in synchronization without 
transfer of modified data from the first storage). At the time of invention it would have 
been obvious to a person of ordinary skill in the art to combine the Yanai with Tremblay. 
The motivation for doing so would be a confirming data associated with all write 
requests that preceded the designated write request have been written to the second 
storage device (column 1, lines 46-67). 

Regarding claims 7 and 11, Yanai teaches a method, wherein said portion of 
modified data consists of blocks wholly modified as a result of the requests (column 38, 
lines 63-67; column 39, lines 1-19). 

Regarding claims 8 and 10, Yanai teaches a method, further comprising: 
creating a log entry in the source storage system for each of the write requests; and 
transmitting each log entry from the source storage system to the destination storage 
system prior to the synchronization phase, wherein said mirroring at least a portion of the 
modified data in the destination storage system comprises using data from at least some of 
the log entries in the destination storage system to mirror said portion of modified data in 
the destination storage system (column 4, lines 26-32; column 5, lines 1-10). 



Application/Control Number: 10/693,070 Page 5 

Art Unit: 2189 

Regarding claims 9, 18 and 19, Yanai with Tremblay teaches a method of mirroring 
data, the method comprising, in a first storage appliance: 

receiving a plurality of requests to write data from a set of client devices, the 
requests for causing modification of a plurality of blocks of data stored in a first set of non- 
volatile storage devices coupled to the first storage appliance (See Yanai, Fig. 1 , Primary 
Data Storage System 14; column 7, lines 48-57); 

storing modified data in the first set of non-volatile storage devices based on the 
requests (See Yanai, column 7, lines 51-58); 

initiating a process of synchronizing data in the first set of non-volatile storage 
devices with data stored in a second set of non-volatile storage devices coupled to a 
second storage appliance (See Yanai, Fig. 1, Primary Data Storage System 14; column 
7, lines 48-57); including 

sending each block of a first subset of the plurality of blocks from the first 
storage appliance to the second storage appliance, to cause the second storage appliance 
to store the blocks of the first subset in the second set of non-volatile storage devices (See 
Yanai, column 38, lines 63-67; column 39, lines 1-19), and 

for each block of a second subset of the plurality of blocks, sending a reference 
from the first storage appliance to the second storage appliance, instead of sending the 
corresponding block, each said reference for use by the second storage appliance to locate 
the corresponding block in local storage of the second storage appliance and to store the 
corresponding block in the second set of non-volatile storage devices (See Tremblay, 
column 1, lines 59-67; Tremblay discloses the write requests received at the second 



21 



Application/Control Number: 10/693,070 Page 6 

Art Unit: 2189 

storage processed prior to commit-synchronization with first storage device which could 
results in synchronization without transfer of modified data from the first storage). 

2. Claims 3-6, 12-15, 20, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yanai et al. (US Patent 6,505,205 B1), hereinafter simply Yanai, and 
Tremblay et al. (US Patent 6,728,898, B2), hereinafter simply Tremblay, in further in 
view of Selkirk et al. (US Patent Application 2002/0178335 A1), hereinafter simply 
Selkirk. 

Regarding claim 3, Yania and Tremblay teach a method of mirroring data stored 
in a source storage system disk (See claims 1 and 2 rejections above). 
Tremblay fails to teach a transfer ID. 

Selkirk teaches a method, wherein the each reference comprises a transfer ID 
indicating a data transfer in which the corresponding block was previously sent from the 
source storage system to the destination storage system (page 5, paragraph 85; page 
6, paragraph 86 and 87; Selkirk discloses the multiple layers of mapping table entry 
which may provide unique identification of the storage location). 

At the time of invention it would have been obvious to a person of ordinary skill 
in the art to combine the Tremblay with Selkirk. The motivation for doing so would have 
been an efficient copy using virtual mapping scheme (page 13, paragraph 196). 
Therefore, it would have been obvious to combine Tremblay with Selkirk for the benefit 
of an efficient mirroring using Selkirk's virtual mapping scheme. 
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Regarding claim 4, Selkirk teaches a method, wherein each said reference 
comprises an indication of a location at which the corresponding block was located within the 
data transfer (page 1, paragraph 10). 

Regarding claim 5, Selkirk teaches a method, wherein said mirroring at least a 
portion of the modified data in the destination storage system comprises storing in the source 
storage subsystem an association between the transfer IDs (page 5, paragraph 85; page 6, 
paragraph 86 and 87; Selkirk discloses the multiple layers of mapping table entry which 
may provide unique identification of the storage location) and blocks wholly modified by 
the requests (page 6, paragraph 92). 

Regarding claim 6, Selkirk teaches a method, wherein said mirroring at least a 
portion of the modified data in the destination storage system comprises storing in the 
destination storage subsystem an association between the transfer IDs (page 5, 
paragraph 85; page 6, paragraph 86 and 87; Selkirk discloses the multiple layers of 
mapping table entry which may provide unique identification of the storage location) 
and a plurality of offsets, the offsets indicating locations in local storage of the destination 
storage system at which corresponding blocks of data are stored (Fig. 9, Load Point and 
Offset 906, page 6, paragraph 92). 
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Regarding claims 12, 20, and 23, Selkirk teaches a method, wherein said 
sending a reference from the first storage appliance to the second storage appliance 
comprises, for each block of the second subset of the plurality of blocks: 

sending a transfer ID (page 5, paragraph 85; page 6, paragraph 86 and 87; Selkirk 
discloses the multiple layers of mapping table entry which may provide unique 
identification of the storage location) and a block number associated with the block to the 
second storage appliance, the transfer ID identifying a data transfer in which the block was 
sent to the second storage appliance during said transmitting the log entry (page 10, 
paragraph 158 and 161 ; page 13, paragraph 190), the block number indicating a location of 
the block within said data transfer (page 1, paragraph 10). 

Regarding claim 13, Selkirk teaches a method of mirroring data, the method 
comprising, in a first storage server: 

receiving a plurality of requests to write data from a set of client devices, the 
requests for causing modification of a plurality of blocks of data (Fig. 1 , Clients 1 08, 1 1 0, 
and 112; page 2, paragraph 39); 

creating a log entry for each of the requests; transmitting the log entry for each of 
the requests to a second storage server located at a secondary site, using one or more 
data transfers (page 13, paragraph 190), each of the data transfers including one or more 
of the modified blocks and having a unique transfer ID (page 5, paragraph 85; page 6, 
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paragraph 86 and 87; Selkirk discloses the multiple layers of mapping table entry which 
may provide unique identification of the storage location); 

saving modified data in a first set of non-volatile storage devices coupled to the first 
storage server based on the requests (See Tremblay, Fig. 1, First Data Storage Device 105; 
column 3, lines 42-62); and 

initiating synchronization of data in the first set of non-volatile storage devices with 
data stored in a second set of non-volatile storage devices coupled to the second storage 
server (See Tremblay, column 1 , lines 59-67), wherein said initiating synchronization 
includes 

for each of the plurality of blocks which has been only partially modified as a 
result of the requests, sending the partially modified block to the second storage server (page 
11, paragraph 168), and 

for each of the plurality of blocks which has been wholly modified as a result of 
the requests, sending a transfer ID (page 5, paragraph 85; page 6, paragraph 86 and 87; 
Selkirk discloses the multiple layers of mapping table entry which may provide unique 
identification of the storage location) and a block number associated with the wholly 
modified block to the second storage server instead of the wholly modified block, the transfer 
ID identifying a data transfer in which the wholly modified block was sent to the second 
storage server during said transmitting the log entry (page 13, paragraph 190), the block 
number indicating a location of the wholly modified block within said data transfer. 



Regarding claim 14, Selkirk teaches a method, further comprising: 
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maintaining a transfer ID structure (page 5, paragraph 85; page 6, paragraph 86 
and 87; Selkirk discloses the multiple layers of mapping table entry which may provide 
unique identification of the storage location) including each said transfer ID; 

maintaining a buffer descriptor for each of the blocks (page 6, paragraph 92); 

in response to said transmitting the log entry (page 13, paragraph 190) for each of the 
requests to a second storage server, storing in the buffer descriptor for each block wholly 
modified as a result of the requests, 

an index to a corresponding transfer ID stored in the transfer ID structure (page 
5, paragraph 85; page 6, paragraph 86 and 87; Selkirk discloses the multiple layers of 
mapping table entry which may provide unique identification of the storage location), 
and 

a block number to indicate a location of the corresponding wholly modified 
block within a data transfer in which the corresponding wholly modified block was sent to the 
second storage server (page 6, paragraph 92) during said transmitting the log entry (page 13, 
paragraph 190). 

Regarding claim 15, Selkirk teaches a method, further comprising, in the second 
storage server: 

receiving the corresponding log entry transmitted from the first storage server for each 
of the plurality of requests (Fig. 1 , Clients 1 08, 1 1 0, and 1 1 2; page 2, paragraph 39), 
including receiving the data transfers; 
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storing each of the received log entries in local storage of the second storage 
server, including storing the blocks contained in the data transfers (page 13, paragraph 
190); 

storing each of the transfer IDs (page 5, paragraph 85; page 6, paragraph 86 and 
87; Selkirk discloses the multiple layers of mapping table entry which may provide 
unique identification of the storage location) of the data transfers in association with a 
corresponding offset, each offset indicating a location in the local storage of the second 
storage server at which a block transferred in the corresponding data transfer is stored (Fig. 
9, Load Point and Offset 906, page 6, paragraph 92); 

during said synchronization of data, for each of the plurality of blocks which has 
been modified as a result of the requests (See Tremblay, column 9, lines 18-23), 

receiving from the first storage server either a modified block or a transfer ID 
(page 5, paragraph 85; page 6, paragraph 86 and 87; Selkirk discloses the multiple 
layers of mapping table entry which may provide unique identification of the storage 
location) and block number of a modified block; 

if a modified block has been received from the first storage server, then 
storing the modified block in the second set of storage devices (See Tremblay, column 9, 
lines 53-56); and 

if a transfer ID and block number of a modified block have been received from 
the first storage server, then 

using the received transfer ID to identify the offset (Fig. 9, Load 
Point and Offset 906, page 6, paragraph 92) associated therewith in the local storage 
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by; using the identified offset to retrieve the modified block from the local storage, and 
storing the modified block retrieved from the local storage in the second set of storage 
devices (See Tremblay, column 1 , lines 59-67). 

Response to Arguments 

Applicant's arguments with respect to claims 1-16, and 18-23 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel B. Ko whose telephone number is 571-272-8194. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald G. Bragdon can be reached on 571-272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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